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Abstract: This project examined the lifestyle, health habits and risk factors of young 
adults at Qatar University. It explored the clustering and differences in dietary habits, body 
mass index (BMI) and physical activity (PA) amongst male and female students, both Qatari 
and non-Qatari. Seven hundred thirty two students aged 18–25 years completed a self-reported 
questionnaire and an objective measure of BMI. Males and females had a high prevalence of 
being overweight and obesity and low levels of PA, according to well-established international 
standards. Three clusters were identified based on the students’ lifestyle and dietary habits. 
Cluster 1 (high risk factors) included those who engaged the least in healthy dietary 
practices and consumed the most unhealthy foods, participated in less PA and had the 
highest BMI. Cluster 2 (moderate risk factors) included those with considerably more 
habits falling into the moderate category, engagement in the most PA, the least TV and 
computer viewing time and had the lowest BMI. Cluster 3 (low risk factors) included those 
who engaged the most with the four healthy dietary practices, the least with the four unhealthy 
dietary practices and participated in moderate PA per week. This project provides valuable data 
that could be used by policy makers to address issues concerning student’s health. 
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1. Introduction 
Physical inactivity and obesity are leading risk factors for global mortality [1]. The increase in the 
global obesity epidemic during the past few decades is substantial. However, there are wide variations 
in obesity prevalence across countries and populations due to socioeconomic, cultural and transport 
differences in national and local environments [2]. Industrial countries have witnessed significant 
technological advancement and automation during the first half of the 20th century. This was paralleled 
by decreases in food energy supply that helped in preserving low obesity prevalence. However, in the 
1970s–1980s, an energy balance turning point seems to have occurred in many high-income countries [3], 
followed by a number of middle-income and low-income countries who have joined the global surge in 
obesity prevalence in adults and children [4,5]. 
It appears that the most obvious environmental precondition for a population to develop obesity is 
sufficient wealth and economic prosperity [5]. Since the discovery of oil in the Arabian Gulf region in 
the 1960s, the Gulf Cooperation Council (GCC) countries that comprise Bahrain, Kuwait, Qatar, 
Oman, Saudi Arabia and the United Arab Emirates (UAE) have experienced continued growth in 
population, per capita income and wealth. The UAE and Qatar in particular have grown the fastest in 
terms of population, per capita income and wealth [6]. With this growth, the Qatari population has 
witnessed significant lifestyle changes due to rapid urbanisation, the dominance of personal transport, 
the introduction of labour-saving devices, the availability of high-fat and dense-caloric foods, increased 
reliance on telecommunication technology, as well as decreased occupational-work demands [7,8]. These 
lifestyle changes have had a considerable impact on reducing the physical requirements of daily life 
and have encouraged sedentary lifestyles. This lifestyle transformation is thought to be greatly 
responsible for the significant increase in non-communicable diseases, such as cardiovascular disease 
(CVD), cancer and diabetes mellitus type II in Qatar [9]. Diabetes and CVD have become the leading 
causes of morbidity and mortality over the past two decades in Qatar [10]. 
The most important risk factors of non-communicable diseases in the Arabian Gulf countries 
include high blood pressure, high concentrations of cholesterol in the blood, inadequate intake of fruit 
and vegetables, being overweight or obesity, physical inactivity and tobacco use [9]. Five of these risks 
are closely related to inappropriate diet and physical inactivity. In the GCC countries, alarming levels 
of physical inactivity have been reported, as well as poor dietary practices, predisposing them to health 
problems [11–13]. To date, limited attempts have been made to examine the interrelationship of these 
risk factors within young adults. However, directional relationships have been identified in several studies. 
For example, previous research has demonstrated positive correlations between: (1) sugar-sweetened 
beverage consumption and poor dietary habits [14]; (2) skipping breakfast, lower nutritional status and 
increasing the risk of cardio-vascular disease [15]; and (3) low fruit and vegetable intake and low 
physical activity (PA) [16]. Consequently, whilst these studies have tended to focus on the significance 
of one unhealthy behaviour in isolation, research has shown that health behaviours often coexist with 
clear evidence of clustering [16–26]. 
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Unhealthy lifestyle behaviours are modifiable and usually established during youth or young  
adulthood [27]. Furthermore, being overweight and obesity in youth are powerful indicators of being 
overweight in adulthood and related disease [28]. Despite the widely-documented consequences 
associated with unhealthy lifestyle behaviours, globally, a substantial proportion of young adults, 
notably university students, engage in unhealthy lifestyle practices [16,27]. The transition from school 
into university is normally coupled with a combination of stressors, which can have a significant 
impact on students’ health lifestyle choices [16]. This transitional period is critical for the development 
of lifelong healthy attitudes and practices, as well as for avoiding the biological precursors of chronic 
disease in later life. Of the limited number of studies examining the clustering of health lifestyle 
behaviours, very few have focused on university students. Consequently, the aims of this study were 
to: (1) explore the lifestyle, health habits and risk factors amongst young adults studying at Qatar 
University; (2) examine the interrelationships and clustering of risk factors, such as dietary habits, 
body mass index (BMI), smoking and PA; and (3) identify the reasons for participation in PA and the 
barriers for non-participation. The findings from this study should provide substantive information on 
PA, sedentary behaviour and the health habits of this important sector of the population who embody 
the nation’s future vitality. It should also enable health professionals to understand how behaviours 
cluster together, so that they can design more effective intervention strategies in the future. 
2. Method 
2.1. Participants 
A representative sample of young adult males (N = 320) and females (N = 412) from Qatar 
University (QU) took part in this study following written informed consent along with institutional 
ethical approval. The sample represented the different colleges in QU, as well as the ratio of males to 
females; the sample size was determined so that it was within ±0.05 of the population proportion with 
a 95% confidence level. Incentives were provided to participants in order to encourage them to take 
part in the study. 
2.2. Research Site and Procedures 
This research was conducted within the Qatar University campus. Data collection and 
measurements were conducted at a number of specified areas that were convenient to reach by students 
from different colleges. Furthermore, private and screened testing spaces (one for males and one for 
females) were used for obtaining objective measurements of height and body mass. All measurements 
were taken by trained researchers of the same gender as the participants. 
2.3. Lifestyle Questionnaire 
A validated self-report questionnaire with 47 items was used to assess the PA patterns, sedentary 
activities (e.g., daily TV/computer/DVD viewing time) and dietary habits of the selected sample.  
For greater accuracy, the questionnaire was administered face-to-face by the researchers, thus enabling 
researchers to explain the questionnaire in full prior to completion. It also afforded participants the 
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opportunity to pose any questions before, during or after completing the questionnaire. The 
questionnaire included the following two sections:  
(1) PA section: This comprised a series of questions relating to various domains of PA representing 
light-, moderate- and vigorous-intensity physical activities. Each PA was assigned a metabolic 
equivalent (MET) value based on previous MET compendium guidelines for the PA of adults [29]. 
The average MET value assigned to moderate intensity sports was 4 METs, whilst vigorous intensity 
sports were assigned an average value of 8 METs. Slow (2.8 METs), normal (3.5 METs) and brisk  
(4.5 METs) walking pace was assigned modified values from the compendium of PA [30]. Based on 
the metabolic equivalent values of each activity, total energy expenditure per week was calculated 
(total MET-min per week), as well as energy expenditure per week spent in vigorous- and  
moderate-intensity PA. A cut-off point of 60 minutes per day of at least a moderate level of PA was 
used to classify overall activity level, based on recent recommendations [31]. The data were then 
converted into 3 activity categories based on total MET-min per week as follows: active, >1680 MET-min 
per week (60 min × 7 days × 4 METs); minimally active: ≥840, <1680 MET-min per week (30 min × 
7 days × 4 METs); inactive: <840 MET-min per week [32]. The PA questionnaire has been shown to have 
high reliability (intra-class correlation (ICC) = 0.85; 95% confidence interval level (CL) = 0.70 – 0.93) and 
acceptable validity (r = 0.30; p < 0.05) against pedometers [33]. 
(2) Dietary habits section: This included specific questions designed to quantify the frequency 
(servings per week) of certain dietary habits of youth. The questions covered healthy and unhealthy 
dietary habits, including how many servings per week the participants consumed for breakfast, fruit 
and vegetables, milk, sugary foods (donuts/cake), energy drinks, fried potatoes and fast foods. Both 
Western and Arabic fast food choices were included in the questionnaire. 
2.4. Body Mass Index (BMI) Measurement 
Body mass was measured using medical weighing scales (Seca Ltd., Hamburg, Germany) to the 
nearest 100 g. To ensure measurement accuracy, the scale was regularly calibrated in line with the 
manufacturer’s guidelines. The scales were also checked for a zero reading before each measurement. 
Height was measured using a portable height measure (Seca Ltd., Hamburg, Germany) to the nearest  
0.5 cm. BMI was calculated using the formula: body mass (kg)/height (m2) in accordance with the 
World Health Organisation (WHO) criteria for overweight and obesity classification [34]. 
2.5. Statistical Analysis 
Descriptive statistics were utilized to highlight the prevalence of being overweight/obesity, as well 
as classifications according to the activity index. PA levels, BMI, health and dietary habits of the 
young adults were analysed according to nationality and gender using two-way analyses of variance 
(ANOVA). Additionally, a two-step cluster analysis was used to identify clusters based on dietary 
practices, BMI, TV/computer viewing/playing and PA (e.g., total MET-min per week). This analysis 
identifies subgroups of cases in specific populations based on shared characteristics. Clusters are then given 
names based on the characteristics of the variables that shaped them [35,36]. The measurement criteria are 
the patterns within the cluster and how they differ from another cluster. Subsequent analyses, such as  
chi-square and analysis of variance (ANOVA), were used to identify differences between the clusters with 
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regard to demographic characteristics (i.e., gender, age, nationality). Analyses were conducted using the 
Statistical Package for Social Sciences (Version 22, SPSS Inc. Chicago, IL, USA). 
3. Results 
Table 1 presents the anthropometric characteristics of the study population. It is clear that 39.5% of 
males and 38.5% of females were overweight or obese. Figure 1 illustrates the percentage of males and 
females who were underweight, normal weight, overweight and obese according to World Health 
Organization (WHO) (2004). 
Table 1. Anthropometric characteristics (mean ± SD) of the overall sample. 
Gender Age Height Weight BMI 
Males 22.0 ± 4.5 174.7 ± 6.9 76.2 ± 16.8 24.9 ± 5.1 
Females 20.6 ± 3.1 161.9 ± 8.3 64.9 ± 17.9 20.6 ± 3.1 
 
Figure 1. Body mass index (BMI) classification in males and females. 
The results of this study revealed an increasing trend of being overweight and obesity among 
students across study Years 1 to 4. With regard to females, the percentage of overweight/obese 
students in Year 1 was 32%, and this had risen to 46% in Year 4. As for males, there were 36% 
overweight/obese in Year 1 and 55% in Year 4. Additionally, the percentage of students who are 
inactive appears to rise incrementally from 38.6% in Year 1 to 62.5% in Year 4 (Table 2). Meanwhile, 
the percentage of students who are active drops from 42.1% in Year 1 to 20.8% in Year 4. 
Results also indicate that there is a notable difference in the level of physical activity of Qatari 
students and their non-Qatari counterparts. The percentage of inactive Qatari students is higher 
compared to non-Qatari students. Furthermore, the percentage of active students is higher among the 
non-Qatari students compared to the Qatari students. The trends here are consistent in both male and 
female students (Table 3). 
The activities/sports most regularly practiced by males were football 27.5%, gym 23% and walking 
12.5%. Amongst female students, the activities/sports most regularly practiced were gym 20.5%, 
walking 18.5%, dance 17% and aerobics 11%. The majority of males (58.6%) stated that they engaged 
in activities or sports with their friends, whilst the majority of females (50.4%) engaged in activities 
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alone. Figure 2 shows that there are marked differences in the responses of males and females with 
regard to whom they engage with in physical activities or sports. 
Table 2. Levels of physical activity across study Years 1–4.  
Year Gender 
Physical Activity Index (MET-min Per Week) 
Inactive Minimally Active Active 
Year 1 
Males 17.7% 12.5% 69.8% 
Females 50.9% 23.3% 25.8% 
Total 38.6% 19.3% 42.1% 
Year 2 
Males 27.3% 12.2% 51.5% 
Females 52.5% 20.6% 27% 
Total 40.3% 20.9% 38.8% 
Year 3 
Males 28.9% 20% 51.1% 
Females 78.9% 5.8% 15.4% 
Total 55.7% 12.4% 32% 
Year 4 
Males 46.2% 19.2% 34.6% 
Females 71.7% 15.2% 13% 
Total 62.5% 16.7% 20.8% 
Table 3. Levels of physical activity in Qatari and non-Qatari males and females. 
Nationality Gender 
Physical Activity Index (MET-min Per Week) 
Inactive Minimally Active Active 
Qatari 
Males 28.9% 20.3% 50.8% 
Females 61.8% 19.3% 18.9% 
Total 50.8% 19.6% 29.6% 
Non-Qatari 
Males 26.3% 16% 57.7% 
Females 49.1% 22% 28.9% 
Total 36.5% 18.7% 44.8% 
 
Figure 2. Responses of male and female students as to whom they engage with in physical 
activities or sport. 
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Figure 3 outlines the main reasons for regular participation in physical activities or sports. The 
results indicated that health was the main reason for participation among both males (62.2%) and 
females (45.9%). Losing weight was cited by 28.5% of females as a key reason for regular 
participation in physical activities or sports compared to only 17.4% of males. The other reasons for 
participation in PA or sport are illustrated in Figure 3. 
 
Figure 3. Reasons for regular participation in physical activities or sports. 
The barriers to regular participation in PA or sport were also explored. The findings (Figure 4) 
revealed that 70.3% of males and 61.3% of females reported a lack of time as the main reason for  
non-participation in PA. Participants also indicated that taking part in PA/sport was not important 
(14.6% and 22.6% of males and females, respectively). 
 
Figure 4. Main barriers to regular participation in physical activity or sport. 
Both male and female students reported lack of time as the main barrier to participation in PA or 
sport. However, Figure 5 illustrates clearly that males spent 3 h 56 min and females 4 h 26 min per day 
watching TV/DVD/video games/Internet use. In both cases, this is a significant proportion of waking 
hours per day. 




Figure 5. Combined time per day spent on computer/Internet, TV/DVD/video viewing. 
The two-step cluster analysis identified three distinct clusters based on a number of risk  
factors (Table 4). Consequently, cluster names were based on the characteristics of the variables that 
shaped them. Cluster 1 (high risk factors) included those who engaged the least with healthy dietary 
practices and consumed the most unhealthy foods compared to the other two clusters. This cluster 
included those who participated in the lowest level of PA and had the highest BMI. Sedentary 
behaviour, such as TV viewing, was also greatest in this cluster. This cluster consisted mainly of 
females (70.6%) of Qatari nationality (51.2%), with a mean age of 20.4 years. Cluster 2 (moderate risk 
factors) included those who had considerably more habits falling into the moderate category compared 
to Clusters 1 and 3. This cluster was shaped by moderate fruit and vegetable intake per week, moderate 
breakfast consumption (on average, three times per week) and moderate consumption of milk. This 
cluster was also shaped by moderate sugary food intake, fast foods, fried potatoes and consumption of 
two energy drinks per week on average. Nevertheless, this cluster included those who reported high 
PA engagement (MET-min/week), low TV and computer game viewing/playing and low BMI. This 
cluster contained more males (69%) of non-Qatari nationality (56.3%), with a mean age of 20.9 years. 
Cluster 3 (low risk factors) included those who engaged the most with the four healthy dietary practices 
and the least with the four unhealthy dietary practices compared to Clusters 1 and 2 (Table 4).  
This cluster included those who participated in moderate PA/week and had a mean BMI of 24.9. This 
BMI is greater than that in Cluster 2, but lower than the BMI in Cluster 1. Similarly, TV viewing was 
greater in Cluster 3 than in Cluster 2, but less than in Cluster 1. Computer viewing was slightly greater 
in the participants in this cluster compared to Clusters 1 and 2. This cluster contained more females 
(58.7%) of non-Qatari nationality (56.4%), with a mean age of 22.4 years. 
The pattern of cluster membership differed across gender (χ2(2) = 51.633, p = 0.000, Cramer’s  
phi = 0.316) and mean age (F(2,510) = 13.523, p = 0.000, eta squared = 0.05), but there was no 
significant difference (p > 0.05) between the three clusters with regard to Qatari and non-Qatari 
students. Further partitioning of the cluster * gender significant contingency table depicted the 
following; a significant association between Clusters 1 and 2 and gender (χ2(1) = 51.075, p = 0.000,  
phi = −0.385), with a higher percentage of females (79.8%) in Cluster 1 and a higher percentage of 
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males (57.6%) in Cluster 2. A significant association was found between Clusters 1 and 3 and gender 
(χ2(1) = 6.037, p = 0.014, phi = 0.124), with a higher percentage of females (60.4%) in Cluster 1 and a 
higher percentage of males (52.6%) in Cluster 3. Finally, there was a significant association between 
Clusters 2 and 3 and gender (χ2(1) = 22.513, p = 0.000, phi = 0.275), with a higher percentage of males 
(55.1%) in Cluster 2 and a higher percentage of females (72.1%) in Cluster 3. Significant findings 
were associated with small effect sizes. With respect to cluster * age, Tukey’s HSD post hoc tests 
revealed that there were highly significant (p < 0.001) differences between two of the clusters (1 * 3 
and 2 * 3). Whilst older participants fell into Cluster 3 (mean: 22.4 years), the youngest participants 
fell into Cluster 1 (mean: 20.4 years). 
Table 4. Descriptive statistics for the three clusters of risk factor behaviours. 
Cluster 
Cluster 1  
(n = 218, 42.2%) 
Cluster 2 
 (n = 126, 24.4%) 
Cluster 3  
(n = 172, 33.3%) 
High Risk Factors Moderate Risk Factors Low Risk Factors 
Risk Factor behaviours Mean Mean Mean 
Healthy Dietary Habits 
Fruits (servings/week) 2.98 3.90 4.42 
Vegetables (servings/week) 3.72 4.24 5.41 
Breakfast (servings/week) 2.77 3.33 4.52 
Milk (servings/week) 4.21 4.38 4.90 
Unhealthy Dietary Habits 
Surgery foods (servings/week) 4.94 3.37 2.68 
Fast foods (servings/week) 3.92 2.90 1.20 
Fried potatoes (servings/week) 3.61 2.61 1.09 
Energy drinks (servings/week) 0.40 2.02 0.10 
Physical Activity Behaviour 
PA behaviour    
(total MET-min/week) 1241.79 4604.56 1351.06 
TV viewing time (h/day) 3.26 2.14 2.80 
Computer viewing time (h/day) 1.91 1.50 1.95 
BMI (kg/m2) 25.15 23.43 24.90 
Demographic Factors % % % 
Gender   Cramer’s phi = 0.316 *** 
Male 29.4 69.0 41.3 
Female 70.6 31.0 58.7 
   Eta Squared = 0.05 ** 
Age 20.4 20.9 22.4 
Nationality   Cramer’s phi = 0.096 
Qatari 51.2 43.7 43.6 
Non-Qatari 48.8 56.3 56.4 
** p < 0.01, *** p < 0.001 
  




It has been established that childhood obesity is increasing worldwide [37], with recent trends 
suggesting that the sharpest upsurges in prevalence are in the GCC countries [9]. It is increasingly 
accepted that an accumulation of environmental, physiological, personal and lifestyle factors 
throughout life play a major role in CVD morbidity and mortality [38]. The growing numbers of obese 
children and adolescents worldwide demand an investment in primary and secondary prevention of 
obesity and being overweight in youth [39]. However, to intervene effectively, it is necessary to 
characterize and understand the nature, strength and interactions between biological, psychological, 
environmental, lifestyle and CVD risk factors in youth. 
This study aimed at exploring the prevalence and clustering of lifestyle (e.g., physical activity and 
sedentary behaviours) and health habits (e.g., healthy and unhealthy dietary habits) of young adults at 
Qatar University. The study also aimed at identifying demographic characteristics and differences 
within the clusters, whilst also exploring the reasons for participation in PA, as well as barriers for  
non-participation. The findings from this study provide substantive information on PA, sedentary 
behaviour and health habits among students. The current study is the first of its kind to be carried out 
on this segment of the population (i.e., Qatar University students). 
The results from the current study appear to indicate that there are greater percentages of university 
males and females who are classified as overweight/obese compared to previous studies. In the current 
study, 39.5% of males and 38.5% of females were found to be overweight/obese compared to 31.4% of 
males and 23.9% of females in the study by Bener and Kamal [40] on youth aged 6–18 years. The 
percentages of overweight/obese young adults in the present investigation are higher than those 
reported by other authors on younger samples of the population. For example, Rizk and Yousef’s [41]  
cross-sectional study on Qatari primary school students (aged 6–11 years) found that 31.7% of boys 
and 32.8% of girls were overweight/obese. Kerkadi et al. [42] reported that the prevalence of being 
overweight/obese was 44.7% for Qatari boys and 43.3% for girls aged 11 years. On the other hand, 
Davallow et al., [43] reported that the overall prevalence of obesity among Grade 4, 8 and 11 youth in 
independent schools in Qatar was 23.3%, 22.4% and 17.5%, respectively. The figures clearly 
demonstrate that the percentage of youth classified as overweight/obese is lower than that found in this 
investigation among university students. Within the university population, there is even more evidence 
in this study that obesity is increasing, as the percentage of overweight/obese female students in Year 1 
was 32% and by Year 4, this had risen to 46%. Similarly, the percentage of overweight/obese male 
students was 36% in Year 1, and by Year 4 this figure had risen to 55%. 
The results of this study indicate that concomitant with the rising obesity levels reported here, there 
is an increase in sedentary behaviour amongst university students as they progress through the four 
years of the university study (Table 2). The percentage of students who are physically active, for 
example, drops from 42.1% in Year 1 to 20.8% in Year 4, a trend that suggests a worsening problem 
amongst university students over their time at university. These values are cause for concern with 
regard to students’ health as they progress from Year 1 to Year 4. Additionally, males spent 4 h and 
females 4 h 26 min per day engaged in TV viewing and computer use. This is much higher than the 3 h 
reported by Bener et al., [10] in their study on students aged six to 18 years. A significant positive 
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association was evident between BMI and computer-use/sedentary behaviour. This appears to be in 
line with the results reported by Al-Nakeeb et al., [12] on youth in Saudi Arabia. 
With regard to the reasons why students participate in physical activity, the results revealed  
that health (62.2% males and 45.9% females, respectively) followed by losing weight (17.4% and 28.5%, 
respectively) were the main reasons. Moreover, students reported that the major barrier for  
non-participation in PA or sport was lack of time (70.3% males and 61.3% of females, respectively). 
However, it was evident that the reasons cited for non-participation cannot be justified due to the fact 
that students appear to spend a significant proportion of the day engaged in sedentary activities, 
including TV viewing and computer use. Another reason for non-participation in PA included “health 
reasons”, which again presents a worrying picture regarding university students’ lifestyles and the 
future vitality of the study population. 
The cluster analyses revealed that there were three distinct clusters in this study based on the 
variables being investigated: Cluster 1 “high risk factors” consisted mainly of female students (70.6%) 
with a mean age of 20.4 years. This cluster also comprised 42.2% of the entire study population. This 
cluster was shaped by poor engagement with healthy dietary practices, the highest consumption of 
unhealthy foods, low PA levels and the highest BMI. Sedentary behaviour, such as TV viewing  
(3 h 16 min) was also greatest in this cluster compared to the other two clusters. Cluster 2, “moderate 
risk factors”, consisted mainly of male students (69%) with a mean age of 20.9 years. This cluster 
comprised 24.4% of the study population and was shaped by moderate intake of fruit and vegetable, 
breakfast consumption (three-times per week) and moderate consumption of milk. This group had 
moderate intake of sugary food, fast foods, fried potatoes and an average consumption of two energy 
drinks per week. This cluster, however, did report engagement in the most PA per week, had the 
lowest TV and computer use and the lowest BMI. Cluster 3 “low risk factors” consisted mainly of 
female students (58.7%) with a higher mean age of 22.4 years. This cluster comprised 33.3% of the 
entire study population. This cluster was shaped by the highest engagement in healthy dietary 
practices, the lowest engagement with unhealthy dietary practices, moderate levels of PA per week and 
a mean BMI of 24.9 (Table 4). This BMI is greater than that in Cluster 2, but lower than the BMI in 
Cluster 1. Similarly, TV viewing was greater than in Cluster 2, but less than in Cluster 1. Computer 
viewing, specifically, was greater in this cluster compared to Clusters 1 and 2. 
5. Conclusions 
The findings from this study reaffirm the notion that health practices tend to occur in clusters rather 
than in isolation. One should then consider the patterns within these clusters of behaviours when 
planning policies and designing intervention strategies regarding lifestyle, nutritional habits, PA and 
obesity in young adults. The need for action in the form of early screening and effective intervention 
among young adults in Qatar is urgent [42]. These interventions need to follow robust protocols, such 
as the multi-disciplinary Intervention Mapping (IM) Protocol [44] utilized in the Dutch Obesity 
Intervention in Teenagers (DoiT). The current research provides valuable data that could be used by 
policy makers, university management and faculty alike to address issues concerning the health and 
wellbeing of students, such as limiting the progression of CVD diseases and improving the health of 
Int. J. Environ. Res. Public Health 2015, 12 4391 
 
 
future generations in Qatar. This could be achieved through intervention strategies that lead to changing 
the built environment and affecting behavioural modification of student’s lifestyle and health habits. 
Acknowledgments 
This research was supported by an Undergraduate Research Experience Program (UREP) grant 
(14–125–5–030) from the Qatar National Research fund (a member of the Qatar Foundation). 
Author Contributions 
Yahya Al-Nakeeb conceived and designed the study; he contributed towards the data collection 
process, statistical analysis, drafting and finalizing the manuscript. Mark Lyons was involved in the 
study conception and design; he contributed significantly towards the statistical analysis, drafting, 
revising and approving the final version of the manuscript. Lorna Dodd was involved in the statistical 
analysis, reading and revising the final manuscript. Anwar Al-Nuaim conducted some of the statistical 
analyses and revised the draft manuscript. All authors critically read and revised the draft and 
approved the final version of the manuscript. 
Conflict of Interest 
The authors declare no conflict of interest. 
References 
1. Department of Health; Physical Activity; Health Improvement and Protection. At Least Five a 
Week: Evidence on the Impact of Physical Activity and its Relationship to Health; Crown: 
London, UK, 2004. 
2. Swinburn, B.A.; Sacks, G.; Hall, K.D.; McPherson, K.; Finegood, D.T.; Moodie, M.L.; Gortmaker, 
S.L. The global obesity pandemic: Shaped by global drivers and local environments. Lancet 2011, 
378, 804–814. 
3. Sassi, F.; Devaux, M.; Cecchini, M.; Rusticalli, E. The Obesity Epidemic: Analysis of Past and 
Projected Future Trends in Selected OECD Countries; Organisation for Economic Co-operation 
and Development (OECD); Directorate for Employment; Labour and Social Affairs; Health 
Committee: Paris, France, 2009. 
4. Finucane, M.M.; Stevens, G.A. Cowan, M.J.; Danaei, G.; Lin, J.K.; Paciorek, C.J.; Singh, G.M.; 
Gutierrez, H.R.; Lu, Y.; Bahalim, A.N.; et al. National, regional, and global trends in body-mass 
index since 1980: Systematic analysis of health examination surveys and epidemiological studies 
with 960 country-years and 9.1 million participants. Lancet 2011, 377, 557–567. 
5. Lobstein, T.; Leach, R. Tackling Obesities: Future Choices—International Comparisons of 
Obesity Trends, Determinants and Responses—Evidence Review; Government Office for 
Science: London, UK, 2007. 
6. Ng, S.W.; Zaghloulm, S.; Ali, H.I.; Harrison, G.; Popkin, B.M. The prevalence and trends of 
overweight, obesity and nutrition-related non-communicable diseases in the Arabian Gulf States. 
Obes. Rev. 2011, 12, 1–13. 
Int. J. Environ. Res. Public Health 2015, 12 4392 
 
 
7. Al-Nuaim, A.A.; Al-Nakeeb, Y.; Lyons, M.; Al-Hazzaa, H.; Nevill, A.; Collins, P.; Duncan, M.J. 
The prevalence of physical activity and sedentary behaviours relative to obesity among 
adolescents from Al-Ahsa, Saudi Arabia: Rural vs. urban variations. J. Nutr. MeTable 2012, 2012, 
doi:10.1155/2012/417589. 
8. Al-Nakeeb, Y.; Dodd, L.; Lyons, M.; Collins, P.; Al Nuaim, A.A. A cluster analysis of lifestyle 
and health habits of youth from two geographically and culturally diverse countries. Open J. Prev. 
Med. 2014, 4, 193–203. 
9. World Health Organization (WHO). World Health Statistics—2014; World Health Organization 
(WHO) Press: Geneva, Switzerland, 2014. 
10. Bener, A.; Al-Suwaidi, J.; Al-Jaber, K.; Al-Marri, S.; Elbagi, I.E.A. Epidemiology of 
hypertension and its associated risk factors in the Qatari population. J. Hum. Hyperten. 2004, 18, 
529–530. 
11. Al-Hazzaa, H. Prevalence of physical inactivity in Saudi Arabia: A brief review. East. Mediter. 
Health J. 2004, 10, 663–670. 
12. Al-Nakeeb, Y.; Lyons, M.; Collins, P.; Al-Nuaim, A.; Al-Hazzaa, H.; Duncan, M.; Nevill, A. Obesity, 
physical activity and sedentary behavior amongst British and Saudi youth: A cross-cultural study. 
Intl. J. Environ. Res. Public Health 2012, 9, 1409–1506. 
13. Al-Nozha, M.M.; Al-Hazzaa, H.M.; Arafah, M.; Al-Khadra, A.; Al-Mazrou, Y.Y.; Al-Maatouq, 
M.A.; Khan, N.B.; Al-Marzouki, K.; Al-Harthi, S.S.; Abdullah, M. Prevalence of physical activity 
and inactivity among Saudis aged 30–70 years: Population-based cross-sectional study. Saudi 
Med. J. 2007, 28, 559–568. 
14. Al Qauhiz, N.M. Obesity among Saudi female university students: Dietary habits and health 
behaviours. J. Egypt Public Health Assoc. 2010, 85, 45–59. 
15. Washi, S.A.; Ageib, M.B. Poor diet quality and food habits are related to impaired nutritional 
status in 13- to 18-year-old adolescents in Jeddah. Nutr. Res. 2010, 30, 527–534. 
16. Dodd, L.; Al-Nakeeb, Y.; Nevill, A.; Forshaw, M.J. Lifestyle risk factors of students: A cluster 
analytical approach. Prev. Med. 2010, 51, 73–77. 
17. Adams, T.; Colner, W. The association of multiple risk factors with fruit and vegetable intake 
among a nationwide sample of college students. J. Am. Coll. Health 2008, 56, 455–461.  
18. Chiolero, A.; Wietlisbach, V.; Ruffieux, C.; Paccaud, F.; Cornuz, J. Clustering of risk behaviors 
with cigarette consumption: A population-based survey. Prev. Med. 2006, 42, 348–353. 
19. Chou, K. The prevalence and clustering of four major lifestyle risk factors in Hong Kong Chinese 
older adults. J. Aging Health 2008, 20, 788–803.  
20. De Vries, H.; Kremers S.; Smeets, T.; Reubsaet, A. Clustering of diet, physical activity and 
smoking and a general willingness to change. Psychol. Health 2008, 23, 265–278.  
21. Keller, S.; Maddock, J.E.; Hannöver, W.; Thyrian, J.R.; Basler, H.D. Multiple health risk 
behaviors in German first year university students. Prev. Med. 2008, 46, 189–195. 
22. Poortinga, W. The prevalence and clustering of four major lifestyle risk factors in an English adult 
population. Prev. Med. 2007, 44, 124–128.  
23. Pronk, N.P.; Anderson, L.H.; Crain, A.L.; Martinson, B.C.; O’Connor, P.J.; Sherwood, N.E.; 
Whitebird, R.R. Meeting recommendations for multiple healthy lifestyle factors. Prevalence, 
Int. J. Environ. Res. Public Health 2015, 12 4393 
 
 
clustering, and predictors among adolescent, adult, and senior health plan members. Am. J. Prev. 
Med. 2004, 27, 25–33. 
24. Reedy, J.; Haines, P.S.; Campbell, M.K. The influence of health behavior clusters on dietary 
change. Prev. Med. 2005, 41, 268–275.  
25. Sanchez, A.; Norman, G.J.; Sallis, J.F.; Calfas, K.J.; Cella, J.; Patrick, K. Patterns and correlates 
of physical activity and nutrition behaviors in adolescents. Am. J. Prev. Med. 2007, 32, 124–130. 
26. Theodorakis, Y.; Papaioannou, A.; Hatzigeorgiadis, A.; Papadimitriou, E. Patterns of health-related 
behaviors among Hellenic students. Hellenic J. Psychol. 2005, 2, 225–242. 
27. Steptoe, A.; Wardle, J. Health behaviour, risk awareness and emotional wellbeing in students 
from Eastern Europe and Western Europe. Soc. Sci. Med. 2001, 53, 1621–1630. 
28. Laquatra, I. Nutrition for Weight Management. In Kraus’s Food, Nutrition and Diet Therapy,  
10th ed.; Kathleen, M.I., Escott, S.S., Eds.; WB Saunders: Philadelphia, PA, USA, 2000; pp. 485–515.  
29. Ainsworth, B.E.; Haskell, W.L.; Whitt, M.C.; Irwin, M.L.; Swartz, A.M.; Strath, S.J.; O’Brien, W.L.; 
Bassett, D.R.; Schmitz, K.H.; Emplaincourt, P.O.; et al. Compendium of physical activities: An 
update of activity codes and MET intensities. Med. Sci. Sport Exerc. 2000, 32, s498–s516. 
30. Bauman, A.; Bull, F.; Chey, T.; Craig, C.L.; Ainsworth, B.E.; Sallis, J.F.; Bowles, H.R.; 
Hagstromer, M.; Sjostrom, M.; Pratt, M. The international prevalence study on physical activity: 
Results from 20 countries. Int. J. Behav. Nutr. Phys. Act. 2009, 6, doi:10.1186/1479-5868-6-21. 
31. World Health Organization. Global Recommendations on Physical Activity for Health; WHO 
Press: Geneva, Switzerland, 2010. 
32. Kesaniemi, A.; Riddoch, C.J.; Reeder, B.; Blair, S.N.; Sørensen, T. Advancing the future of 
physical activity guidelines in Canada: An independent expert panel interpretation of the 
evidence. Int. J. Behav. Nutr. Phys. Act. 2010, 7, doi:10.1186/1479-5868-7-41. 
33. Al-Hazzaa, H.; Al-Ahmadi, M. A self-reported questionnaire for the assessment of physical 
activity in youth 15–25 years: Development, reliability and construct validity. Arab. J. Food Nutr. 
2003, 4, 279–291. 
34. World Health Organization (WHO). Global Database on Body Mass Index. Available online: 
http://www.assessmentpsychology.com/icbmi.htm (accessed on 20 April 2015). 
35. Everitt, B.; Landau, S.; Leese, M. Cluster Analysis, 4th ed.; Oxford University Press: New York, 
NY, USA, 2001. 
36. Hair, J.F.; Black, W.C.; Babin, N.J.; Anderson, R.E.; Tatham, R.L. Multivariate Data Analysis; 
Prentice Hall: New Jersey, NJ, USA, 2005. 
37. Rizk, N.; Amin, M.; Yousef, M. A pilot study on metabolic syndrome and its associated features 
among Qatari schoolchildren. Int. J. Gen. Med. 2011, 4, 521–525. 
38. Duncan, M.J.; Al-Hazzaa, H.M.; Al-Nakeeb, Y.; Al-Sobayel, H.I.; Abahussain, N.A.; Musaiger, A.O.; 
Lyons, M.; Collins, P.; Nevill, A. Anthropometric and Lifestyle Characteristics of Active and 
Inactive Saudi and British Adolescents. Am. J. Hum. Biol. 2014, 26, 635–642. 
39. Dietz, W.H. The obesity epidemic in young children. Reduce television viewing and promote 
playing. Br. Med. J. 2001, 322, 313–334. 
40. Bener, A.; Kamal, A.A. Growth patterns of Qatari school children and adolescents aged 6–18 
years. J. Health Pop. Nutr. 2005, 23, 250–258. 
Int. J. Environ. Res. Public Health 2015, 12 4394 
 
 
41. Rizk, N.M.; Yousef, M. Association of lipid profile and waist circumference as cardiovascular 
risk factors for overweight and obesity among school children in Qatar. Diab. Metabol. Synd. 
Obes. Targ. Ther. 2012, 5, 425–432. 
42. Kerkadi, A.; Abdelmonem, H.S.; Adil Eltayeb, Y.M. High prevalence of the risk of overweight 
and overweight among Qatari children ages 9 through 11. Nutr. Food Sci. 2009, 39, 36–45. 
43. Davallow, L.; Ayash, H.; el Assad, I.; Khidir, A. The Prevalence of Obesity amongst School 
Children and Adolescents in Qatar. In Proceedings of the Qatar Foundation Annual Research 
Forum (BM0 S4), Doha, Qatar, 20–22 November, 2011. 
44. Bartholomew, L.K.; Parcel, G.S.; Kok, G.; Gottlieb, N.H. Intervention Mapping: Designing Theory 
and Evidence-Based Health Promotion Programs; Mayfield: Mountain View, CA, USA, 2001. 
© 2015 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article 
distributed under the terms and conditions of the Creative Commons Attribution license 
(http://creativecommons.org/licenses/by/4.0/). 
 
